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UHOLDELOLW\DQG ORZHU WRROLQJFRVWV2QHZD\ WR LQFUHDVH
SURGXFWLYLW\ LV WR LQFUHDVH FXWWLQJ VSHHGV ZLWK
3RO\FU\VWDOOLQH&XELF%RURQ1LWULGH LQVHUWV 3&%1 >@
GHVSLWHWKHLUKLJKFRVW ,Q WKHSDVW3&%1FXWWLQJWRROV
ZHUHGLIILFXOW WR FRVWMXVWLI\ XQOHVV WKH\ZHUH HVVHQWLDO
IRU WKHPDFKLQLQJ MRE7RGD\ LPSURYHPHQWV LQ TXDOLW\
DQG UHOLDELOLW\ PDNH WKHVH WRROV DOWKRXJK VWLOO FRVWO\
FRPSHWLWLYH LQ PDQ\ PDFKLQLQJ DSSOLFDWLRQ LQ WKH
DXWRPRWLYH DHURVSDFH DQG PHGLFDO HTXLSPHQW
LQGXVWULHV 0RVW ULJLG PDFKLQHV DQG WRROLQJ VHWXSV
HQDEOH PDQXIDFWXUHUV WR WDNH IXOO DGYDQWDJH RI WKH
SRWHQWLDO IRU LPSURYHG SURGXFWLYLW\ RIIHUHG E\ 3&%1
LQVHUWV>@&DVW,URQPDFKLQLQJOHDGVWRH[WUHPHO\KLJK
PHFKDQLFDODQGWKHUPDOORDGVRQWKHWRRO>@DQGWRGD\¶V
EHVW SHUIRUPLQJ FODPSLQJ VROXWLRQ LV WKH IRUP ORFNHG
FODPSLQJV\VWHP%\KDYLQJWKLVQHZFXWWLQJWRRORSWLRQ
JLYHV PDQXIDFWXULQJ DQG WRROLQJ HQJLQHHUV DQ
RSSRUWXQLW\IRUFRVWHIIHFWLYHSURGXFWLYLW\ LPSURYHPHQW
LQYDULRXVPDFKLQLQJDSSOLFDWLRQV
7KH FODPSLQJ IRUFHV RQ WRGD\¶V IRUP ORFNHG
FODPSLQJ PHFKDQLVP LV WUDQVPLWWHG E\ SRLQW RU OLQH
FRQWDFW7KLVSRLQW FRQWDFW QHDU WKH FHQWHU RI WKH LQVHUW
OHDGVWRYHU\KLJKFRQWDFWSUHVVXUHZKLFKKDVUHVXOWHGLQ
LQVHUW EUHDNDJH 7KH LQVHUWV FDQ VWLOO PRYH SUHYHQWLQJ
KLJKVSHHGSURGXFWLYLW\
,QWKHIRUPORFNHGFODPSLQJV\VWHP>@WRRPXFKRI
FRQWDFW SUHVVXUH LV FRQFHQWUDWHG LQ WKH FHQWHU RI WKH
LQGHQWDWLRQ )LJ  2YHUWLJKWHQLQJ RI WKH FODPS DQG
PDFKLQLQJ DW KLJK VSHHGV KDYH FDXVHG WKH LQVHUWV WR
FUDFN LQ WKH FHQWHU 7KLV OHDGV WR ZRUN SLHFH DQG WRRO
GDPDJHZKLFK OHDGV WRPDFKLQH VKXWGRZQDQG ORVV LQ
SURGXFWLYLW\
&DVW LURQPDFKLQLQJ LV YHU\ DJJUHVVLYH RQ WKH WRROV
GXHWRWKHFDVWLURQFKLSV>@7KHVHFKLSVIORZRQWRWKH
WRROFDXVLQJZHDUDQGGHVWUR\LQJ WKH WRROYHU\TXLFNO\
8VXDOO\ LW¶V WKH LQVHUW WKDW ZHDUV ILUVW DQG LQ VRPH
FDVHV WKH FODPS ZHDUV IDVWHU WKDQ WKH LQVHUW &ODPSV
QHHGWREHUHSODFHGRIWHQZKLFK OHDGVWRPDFKLQHGRZQ
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WKDW LV FRVW SHU SDUW FRPSHWLWLYH LQ WRGD\¶V G\QDPLF
PDUNHW 7KH VFRSH ZRXOG EH WR SURGXFH D ORZHU FRVW







KDUGHQHG FDVW LURQ DQG KHDWWUHDWHG VWHHOV E DQ





DEUDVLRQZKLFK LV WZLFH WKDW RI FHUDPLFV DQG WHQ WLPHV
WKDWRIFDUELGH>@HHQDEOHVGU\PDFKLQLQJRI
WKH PDQXIDFWXULQJ FRVW LV IURP FXWWLQJ FRRODQWIOXLGV
'U\ PDFKLQLQJ LV EHFRPLQJ LPSRUWDQW GXH WR WKH
HQYLURQPHQW DQG ZRUNHU¶V KHDOWK FRQFHUQV >@ 7KHVH
FKDUDFWHULVWLFVPDNH LWDQH[FHOOHQWPDWHULDO WRPDFKLQH
FDVWLURQDQGFHUWDLQKDUGHQHGVWHHOV
3&%1 FXWWLQJ WRRO PDWHULDOV DUH PDQXIDFWXUHG E\
XVLQJ KLJK WHPSHUDWXUH DQG SUHVVXUH WR ERQG WKH FXELF
ERURQQLWULGH&%1FU\VWDOV WRJHWKHUZLWKDFHUDPLFRU
PHWDOELQGHU>@7KH&%1SDUWLFOHVDUHFRQVROLGDWHGLQ
WKH SUHVHQFH RI LURQ QLFNHO RU FREDOW FDWDO\VWV WKDW
SURPRWH JUDLQ FRQVROLGDWLRQ LQWR D VROLGPDVV VXEVWUDWH
>@ 7KH\ DUH PDQXIDFWXUHG DV D F\OLQGULFDO GLVF 7KH
GLVF LV FXW DQG ODSSHG WRS DQG ERWWRP WR WKH UHTXLUHG
WKLFNQHVV >@ 7KH\ DUH WKHQ ('0ODVHU FXW WR WKH
UHTXLUHGVKDSHVXVXDOO\WR,62VWDQGDUGVL]HV)LJD
$V WKH LQGXVWU\ LVPRYLQJ WRZDUGVFRVWSHUSDUWDQG
3&%1PDWHULDOLVYHU\H[SHQVLYHDXWKRUVFDPHXSZLWK
D GLIIHUHQW IRUPDW WR QHVW WKHVH FORVHU VR ZH JHW PRUH

















7KH DQJOHVRI WKHQRVH DQG WKH QRWFK VKRXOG DOZD\V
EH VXSSOHPHQWDU\ DQJOHV WR QHVW WKHP SURSHUO\ LQ WKH
GLVF )LJ  7KH GLVWDQFH $ LV FDOFXODWHG DIWHU VHYHUDO







0HUFKDQW &LUFOH SURYLGHV TXDQWLWDWLYH YDOXH IRU
FXWWLQJIRUFHVLQ'PDFKLQLQJ>@7RHDVLO\XQGHUVWDQG




LQVHUW >@ 7KLV WHQGV WR SXVK WKH LQVHUW XS RQ WKH
RSSRVLWHFRUQHU7KHUHVWRIWKHIRUFHVDUHUDGLDOIRUFH)U





























7KH QHZ FODPSLQJ V\VWHP SXOOV WKH LQVHUW LQWR WKH
SRFNHWZLWK WKH KHOS RI WKH H[WHQGLQJ QXEV DQG SXVKHV
WKH LQVHUW GRZQ VHFXUHO\ KROGLQJ WKH LQVHUW RQ DOO VLGHV
)LJD7KHEDVLFLGHDLVWRUHGLVWULEXWHWKHIRUFHVDOO
DURXQG WKH LQVHUW ZKLFK ZLOO SUHYHQW FRQFHQWUDWLRQ RI
IRUFHVDWRQHSDUWLFXODUSRLQWDUHD




VFUHZ WKHERWWRPRI WKH FODPS KLWV WKH WRS IDFHRI WKH
LQVHUW WKHUHE\ SXVKLQJ GRZQ WKH LQVHUW LQWR WKH LQVHUW
UHFHLYLQJ SRFNHW RI WKH WRRO KROGHU 7KLV SXOOLQJ EDFN
DQG SXVKLQJ GRZQ HIIHFW RI WKH FODPS FRPELQHG ZLWK
WZRWUDQVPLVVLRQVXUIDFHVZLWKPD[LPXPGLVWDQFH)LJ
EHOLPLQDWHVRQHGHJUHHRIIUHHGRPDQGSURYLGHVEHWWHU
ULJLGLW\ DQG OHVV PRYHPHQW RI WKH LQVHUW LQ WKH LQVHUW
UHFHLYLQJ SRFNHW RI WKH WRRO KROGHU )LJ  D 7KH
















WZR LPSRUWDQW ZHDU FULWHULD ZHUH SORWWHG )LJ  E F
DQGWKHWRROOLIHZDVDOVRSORWWHG)LJD
7KHWRROOLIHRIWKH%H\RQGVKLHOGLQVHUWLQWKHLQWHUQDO
WHVW FRQGXFWHG ZDV  EHWWHU WKDQ WKH IRUP ORFNHG





)ODQN ZHDU LV QRWLFHG RQ WKH FOHDUDQFH IDFH RI WKH
VXUIDFHRIWKHWRRODQG1RVHZHDULVQRWLFHGRQWKHUDNH
IDFHRI WKHQRVHRI WKH LQVHUW ,W LVFKDUDFWHUL]HGE\ WKH
OHQJWKRI WKHZHDU DQG LV VWDQGDUGLVHGE\ ,62$ IODQN
DQGQRVHZHDUPHDVXUHPHQW)LJEFWKDWZDVWDNHQ
HYHU\  PLQXWHV RI PDFKLQH WLPH ZDV SORWWHG 5DSLG
IODQN DQG QRVH ZHDU ZDV REVHUYHG RQ WKH IRUP ORFNHG























ORFNHG LQVHUWV )LJ  D E  7KH IRUFHV VLPXODWH WKH
PHWDO FXWWLQJFRQGLWLRQVDWVIP  LSUDQG 
LQFK'HSWKRIFXW PPLQPPUHYDQGPP










$ SK\VLFDO VLPXODWLRQ RI WKH PHWDO FXWWLQJ WHVW ZDV
FRQGXFWHG LQWHUQDOO\ WR PLPLF WKH IRUFHV DW  VIP
FXWWLQJVSHHG LSUIHHGUDWHDQGLQFK'HSWKRI
FXW PPLQ  PPUHY DQG  PP '2& ZKLFK
ZRXOG WKHRUHWLFDOO\ EH DW  OEI 1 WDQJHQWLDO

















Form locked clamping Beyond Shield






























































































7KH LVVXHRIKLJKZHDURQ WKHFODPS LVD VLJQLILFDQW



















PHUH ´ [ ´ [ ´ 0RUH WKDQ  VDPSOHV ZHUH
WHVWHG WRJHW WKHSHUIHFW WHPSHUDWXUHVDQG WLPH UHTXLUHG
WRKHDWWUHDW

3. Advantage to the Industry 

7KLV LQQRYDWLYH VHFXUH FODPSLQJ DQG XQLTXH LQVHUW
GHVLJQSURYLGHVQRWRQO\DVWDEOHWRROLQJV\VWHPEXWDOVR





'RZQVL]HG LQVHUWV DOVR HOLPLQDWH WKH QHHG IRU
H[SHQVLYH DQG WLPH FRQVXPLQJ UHIDEULFDWLQJ SURFHVV
'RZQVL]LQJ WKH LQVHUW VDYHV D ORW RI PDWHULDO FRVW DQG
JULQGLQJ FRVW GXH WR WKH VPDOOHU VL]H 7KH QHZ GHVLJQ
DOVR HOLPLQDWHV WKH QHHG IRU DQ H[SHQVLYH ODVHU
LQGHQWDWLRQPDQXIDFWXULQJRSHUDWLRQ)LJ>@
&XVWRPHUV XVXDOO\ KDYH D IL[HG F\FOH IRU FKDQJLQJ
WRROV RQ D PDFKLQH $ ILHOG WHVW ZDV FRQGXFWHG DW D
FXVWRPHU VLWH ZKLFK XVHG WKH IRUP ORFNHG FODPSLQJ
V\VWHP DQG D WULDO ZDV GRQH WR PLPLF WKH SLHFHVHGJH
WKH\ FXUUHQWO\ JHW IURP WKH LQVHUW %H\RQG VKLHOG PHW

































Pieces/Edge Tool Life/ Edge Price of the insert
0.75 X 
0.5 X 








>@ -3DXOR 'DYLP  HGLWLRQ 0DFKLQLQJ )XQGDPHQWDOV DQG
5HFHQW$GYDQFHV,6%1
>@ 0HO 6FKZDUW]  VHFRQG HGLWLRQ (QF\FORSHGLD RI PDWHULDOV
SDUWVDQG)LQLVKHV,6%1




>@ .RHSIHU &KULV  +DUG 7XUQLQJ DV DQ $OWHUQDWLYH WR
*ULQGLQJ3URGXFWLRQ0DFKLQLQJ
>@ *XQGODFK5% -DQRZDN - 0HWDO3URJUHVV ,QWHUQDWLRQDO
-RXUQDORI0DFKLQH7RROV	0DQXIDFWXUH±
>@ 3KLOLS'5XIH  )XQGDPHQWDOV RIPDQXIDFWXULQJ ,6%1

>@ ( 3DXO    'H*DUPR - 7 %ODFN 5RQDOG $ .RVKHU 
'H*DUPR¶V 0DWHULDOV DQG 3URFHVVHV LQ 0DQXIDFWXULQJ ,6%1

>@ 0( 0HUFKDQW  %DVLF PHFKDQLFV RI WKH PHWDO FXWWLQJ
SURFHVV7UDQVDFWLRQVRI$60(SS$±$










1/2" C style ISO 
insert 
1/2" C style 
Beyond 
shield 
3/8" C style 
Beyond 
shield 
1/4" C style 
Beyond 
shield 
DOC ( mm) 4 4 3 2 
DOC (inch) .150" .150" .120" .080" 
          
